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(54) INK JET RECORDING HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact ink 
jet recording head having a good ink discharge 
performance by forming a plurality of recesses to a face 
of a diaphragm of the side opposite to discrete 
electrodes and appropriately deforming the diaphragm by 
a low voltage. 

SOLUTION: The Inkjet recording head 1 has the 
plurality of recesses 10 formed to the face of the 
diaphragm 6 of an actuator part 1 1 opposite to discrete 
electrodes 4. The actuator part 1 1 is sealed with having 
the diaphragm 6 set to a part of each liquid chamber to 
which ink is supplied through an ink channel from a 
common liquid chamber, and the discrete electrode 4 
arranged via a predetermined gap to be opposite to each 
diaphragm 6. The volume of the actuator part 1 1 is 
increased at a part immediately below the diaphragm 6. 
and therefore a pressure increase generated inside the 
actuator part 1 1 when the diaphragm 6 is deformed 
towards the discrete electrode 4 is suppressed. The 

diaphragm 6 is deformed stably by a low power to realize the stable discharge performance for 
ink drops, enabling high-speed recording and at the same time, enabling an improvement in 
image quality of recording images. 
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[00 6 1] ^LT, IIS^<D*S*, x7-^>'/^5((jm 
ti, 7i'^aX-i5f§«(Vi:LT{i, ffii(j«9, 4 4® 

L. ^ii1S9, 4 4(DiiTWn<o§«igi)n, tfit>^. 
20 09{i:;^-riBil!lffljl!§«(fcj:5Sfl|liAn^li:ck5x7- 

[0 0 6 2] Lfc*^oT, gl8SD'll9^^:^^Lfc^^*^D 
^fiKT'ti, lgilS3<DSi»V*;^t< LT, M«lS3«D 

[0 0 8 3] *IISfi<D?gffi(Dl'>'^>''x-y H2 

Sl^-yFltt. ±xE©J:^ti:, «lil!i1g60^i»ij«ffi4 1 

wifii-rsfflcDffit. ^gi?i©iH]gi5i o*jfM-r?.ci:T\ 
7^^ax-^,ii5i irt(DMi tisit>*>. mmmfi<D 

30 i:iTOW#:3cO(*a*igAD$-t*. fi®lffi6*^^Jg-r-5 

[0 0 6 4] itx. ^mm(omm<o^y'>i^a.yhm 

0 8 SO'Sl 9 fC/T^ L^-ctillltS 4 4 ^i:[H]gP(DJg^^nTl> 

^-r > ^ i/*x -y h leSl'N -y H 4 0 ©lgi!|« 4 4 
fi^iW^LfcirJl^S, jgl!l«9, 4 4A^«ffiS«2tC«f 

mifrnt^mmnmi.. inigpi o*^it/-c«»i«9<D 

40 7iAtia<, HgBl 0*^jii(|g3i:LT«lHlLfcCi:*^5i 
[0 0 6 5] Sfc, t@»I«9<Dmi4^7lC[agi5l O^E 

S-r^tcfefcoT, gl2©:feiJ¥^t,T^L/-cj:3tc. 1^ 
i^^ti:BHBLfci:^:T\ ig«)1g9tc-«|ftiHlg|5 1 0*^ 
^^■frSCtAtTt, X7-^>/V^(j^li:«k5fi|(l«9 

[0 0 6 6] Ltctii-DX. 7^^^iX-^g|5l 1 *t^± 
t^m-^iCi,. ^iSiDCflgPl 0*«ft«6<DfflSijmffi4 

50 ^x-^«g|5 1 1 rtgp<Di*jM«Jgilt5 6 (DMTBmxm'P 
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■.mi L X . ^mEU^fj oCttl^X^^tti>ic. EB 

'W}^Xt-'D^mrj:i,(Dtt^Cti}^Xt^o 
[0 0 6 7] $5>tC. ^%m0Mm(O-(y^i/:L'vVm 
m^-J K 1 (i. -liill^Q*. S 0 1 SIS 3 O^Jg^S® 

[0 0 6 8] tfcA^oT, [H]g|5l 0^ K^-l'X'y 

m^m\§.^<.B^Lx. mmmff^mtmcmt^^j-T 
-^yf^^^^x*)-m%mii<.{mLx. io-ass 

[0 0 6 9] Bll 0~BI 1 5{i. *5gfi^cO-Y:yyi/x-i' 

0 ti, *5tti«co-< > ^ i^'x -J V tm^-j Y<Dm 2 nnm 

[0 0 7 0] -*l|]5is<ojg^{i, ±fB^ 1 <r>mm(r> 
BMcD-fy-^i/x-y htBSS^-v K 1 t|Bl«l(D-Y>^v/*x 
•y hlBil'N'y KfcJiffl t/-ct>©-efeO, ^ 1 <Dnm<r>B 

[0 0 7 1 ] HI OtCtJt^T. 'r>^>'*x-y h.lBSS'N-y 

*''jBB!(;?nTi,^5o nm^&s2\c[i. ^(DmmnMAm 

(1, 02Otf1|i]-^5>tc5^-rj;9{c, Egftii0*ictc>gfiE? 

.tiB«<i»« 2 £DSi)M 3 ^-^tsmmnm 4 A^^tiid® 

5 2tcMSgB5i-*^7^^aX-^g|?5 4 i:bT^^L. 
r^'^ax-^gps 4£Otg«lS3«, S^L^l^*^±iW 

[0 0 7 2] C(Dffii/l«S«5 Hi, 01 1-01 5t 40 

SS« 5 1 t LTfS. gl 1 1 iZTT.tH 9 tn, S 0 I S>E 

6o^ffli\ SO ia«6 0(i, ^-xa^66 i*w* 

4 0 0 ,i m«»«T'fe 0. 2 icSS-^^nSffifiiJ 

IC> /i^ 3 fi mXWi{lLif (10 0) 

srSttse zm^fSL-^n. ^-xs«6 i trsttiie 2 

i:£0Pa1l<:. /¥$0. 5 nin«K^tJji»6 3A"!Jgfi)t^nT 

[0 0 7 3] c:OS0 1 ®«6 OOffitt/le 2fiJ(Dffi 
IC, S i O2 LP-CVDtCcfcOO. ISfim^S 50 
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L. :>:i/^T% 01 2t.Tx-rJ:otc, l^i/*;^ hn- h^6 

^ife<*t<:. 1 0 ;tm(Dt!-y^pT% 3 x 3 /t mO^t^'X 

^tiO. S iOz *Xy^>yL. S i^SgmS-ti: 
S„ -^-O^s 01 3{C^1-<t-5H:, K0IHCj:5'>x>y 

B'i^O^B^S 3^Bm^o 
[0 0 7 4] -r^t?^, IH]g|5 5 30Jgfi)ttc:4i5l>TH, S 

1 CO (1 00) ffiife'>X>y hXyf-^y-rSCfc-p, 0 

2 oe{|i]*^{C.TK Lfc cfc 9 tC, X >y f - > ycOiltTiiS*^ 

^pmtcao^ (111) mKi.-oxm^nrcmnm<r)B^ 
(Diagus 3*w*n5o -r^t)^, s i*aai*-a-5 

;^t^rtC<toT. |H]g|5 5 3(Df?g^^}*^■rSCi:A^T• 
[0 0 7 5] 'i'X-v hx-y^>y*^7-r«i:, 014 
\Z7rs-t^o\c. Ui^*;^h3-h)S6 4*ISfei-rsi;, » 
3X3/iin'x)3g*2. 1 5 /im<OEgftSlJ^4^<0|Hia5 5 3 
A^^SiarSttSe 2t}gyS^n. lg»i&S«5 1 

[00 7 6] ^-OD^. M&OMgP 5 3 (DBfS.^nrz S 0 

istseo. Mii«at5 5 1*, ±tBaffi« 

t52±t. 01 siciKtiot.:. iSitg^lciOfi^^-r 

yYLTzVk. 9 0 0^T'2B#P^j$^L, ^-cDft. ««W 
lg*ffoTJgi(l««t55 1*1 0 0 uml^Xmrntio 
J-XT, ±?B^l<0||flfi(D}gS8i:l^«lfc. 
■B-So 

[0 0 7 7] :&4b\ *'Ji;»JgfiT'{i. MiftlS 5 2 (Cjg 
fiE-r S^jROHrtP 5 3*, 1 0 /t m<D If -y ^ p T\ IS ifii 
ifil3x3/im' xgg^2. \ 5 \im<r)^^X\tCBl^LX 
l^^i3\ tSWIfeS 2A^igibS3»^Sff^Lfc:S<DX7- 
y>'/^^^Oi6Mf^ffl*. mm^5 2 i: LT®«ltg*ffl 
i&t>-r»i:jg^-r5tC«. tfy^p*, l~100/im, 
l&mm^. 0. ~5 0 0^m' . j^g^*, 0. 

0 5 ~ 4 /i mcDiEHTJfM-r S d fc*«Si$ 

[00 7 8] ^-LT. *llJ!icDff$ffi(DIH]g|5 5 3011^. 
^■<Oi*«Va, 6. 4 5/11"' T'fet), «ilS3©«:«| 
ti, fi#?alo] 1 0 0 0 /imx^^Tifp] 1 3 0 ^lmx^^^ 

[0 0 7 9] :*:||)!ffi«Jgffi(D-<>y->*x y hlfiigi'Ny K 

5 0 a, ±a5(Dct a fc, mm^ 5 2 cofflgiMa 4 fc^fi^i 

^nx-i?gi5 5 4i^£0(*«, tfjit)-^. mmm<DMr 
oymmm 3 (7)<*«*tgj!ip$-a-, mm^ 5 2 A^^jgr 5 c 

i: fc i 5 7 ^' ^ a X- ^ 5 4 rtg|5fl5E;/3tiAP*Sft t 
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[0 0 8 0] ^LT, ^^jafDJBfigW-O^i^'x^v hiB 

si'N-y K 5 oco«i«)«59(D^<uai:. -^nm<r>Bm<o-( 

fc08&D-"Sl9tC/7<L/-ci'>-i'->'x-y hEif'N-y K4 0 
Olijai*^ 1 4 (O^fit l^iJiE L fc t C ;5 , Sills 5 2 , 

4 4A^vii<«!Js*g2ti:-Ktt!*i!H%-r5Sgiivg)i{i. lai'ips 

3 ^.iStt Tzmmm. 5 2 < . IHll^P 5 3 3 

L T«Jsl L /c C t A^ffilgT- § fco 
[0 0 8 1] g/c. -ISijISS 2«)?S14«6 2t(Hl3P5 3 
*BBHt-St*/-coT. 02CD:6ffi!|i|£J>fC/T^LfcJ:9 
1^WcBElt/ciIi;T\ iildig 5 2 tC-«l%Hg|? 

5 3'&:J>^^-a:Si:i:A<T't, x7'-:5f>/-?jcii.igi!i 

[0 0 8 2] Ltzt'^-oX. T^^aX-^gR5 4^M± 
■ri>li^tt. ffliRcO|igg|5 5 3^«ift«x5 2©fffl^ija<S 

^aX-^tgl5 5 4 l*9gPtO(*«*tg«l«5 2©K-F3P5^T'. 

ic > immm<Dmm&n(Dmfj:^ > ^ x -v h ib^'n 

•V K 5 O^'hSTA^o^fflS^toii-rsc: i;A<T'*5o 

[0 0 8 3] i^nmo:>Bm(0-(y^'J:L"jVtl 
^^•y K5 Oti. iii/llfi5 2^. S O 1 StSG O^JgfiK 

[0 0 8 4] tfcA^oT. lH]gR5 3^ K^-rx-y^y^ 
SfcJi'i'X-y hX-y5^>^T/f5fi!t-r§E$OX-y^>^(D 
^ii«+«^i±i*iliWl£:'fTO C t jb^T't . ia,1|5 5 3 cOgg^ ^ 
SWiia<0figLT, ««5 2cD^fiB$fCj!lDt)5X 

[0 08 5] $fc. >^iiss5(omB®-i'>'^->'x-v nasi 
fS.tn^m^inmmiLii'^ (i oo) r-fess/u^^/'^x 

Q-^tmt hX^ML. ■i'X'y hx<y^>yT'IH|g|? 
5 3^ffMLTI.>So 

[0 0 8 6] LfcA^oT, S/Un^^-i/x/Ne 0« ( 1 0 

0) cS^-^X-y hX-y^>^^-bTlH]g|5 5 S^^gfiStf-S 
i:. x-y^>^/-jg;t3b^3r;^{ciii> (ill) ffiTHtn 
fcm^5 2m%^Ctt)^X'i^. (Hlg|5 5 3cO)?(iS^j£^J: 

-sffi^j^ < )mhx. mmm 5 2 ©a?{SNFC/)p*)S 
:t.7-'^yfm^M^^K>-m%m^ < fgat^c irA^r- 

J:«3-/iffl)jSIBIi^t-?oC^A<T-t-5i:iit{i:, IB 

umi^(Dmmffan<Di: *y -/fa^^cr > ^ v^x mb^ 

'N-y K 5 0:g-/M!^T**OSfiB^tOi:-rSC i:A^T't 

So 
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[0 0 8 7] $6tC, £38155 3*, HDllS 5 2 tC^B^* 
fCSaStTJg^LTl/^So Lfc*^oT, IH|g|5 5 3 

«5 2i:*Sgl55i-lCi^l|ti:fiaBLT. WmWi5 2(D^^ 
BttJ!ip*35x7-^>/^5(/)**?A^J; < ffiM-rs;: 
T'tSi: i: t>t. »Jijvli*i4 tmmm 2 iKDIi'lllcmffi 

-tcSJi^T, ^^c);<ffilit55 2*^{a^•^i•5^:i:*<^;■ 
a^D°DH<D<kt)-aa»^-ry^v'x-y mbh^n-v ks 

1 0 0 %/J^5.'T-*^o?£ffi^ o t -r 5 c i: *<T- * So 

[0 0 8 8] ±IB§l|]5!ScDm^{C,T^Lfc-ryi?->* 
X -y MBIi^-v K 1 mS-^y^^z/s. -v HBSt-^'y K 5 0 
tt, ±IB'llifiElC*Jl^Tt+^Kx7-^*'>/^%^<Diaiia 

nm^^n^^^ctt!^x^^h\ ±f308Rrfia9fc 

/i^L/-cffi^ffl?SS«*JBfi)tLf::-l'>^7->*x -y HB^'s-y 
K4 0©«ifi)ti:*ffi*^^3-ti-Tffli,^TtJ:<, COJ:^ 
Jc-rst, x7-:S<'>/<%*©i6iaf^ffl*iO-S55!i4! 

[0 0 8 9] JM±, *fiW#li:J:oT^^n/c5tW*» 

±IB«fe©{c|5l^$n§ta)T'(i^<, *<Dgg*ia»i 

[0090] 

i'mnnm^^ i tBic<o5?W(D-r > ^ i/*x -y hb 
^mmmm-^(D^^ -yy^fet^TWiPiLTE^^nfc 

30 «coflW.-li«stci^f(pi-r5{l|iJ©ifiifi:, Sia(D[Hli^|5€:^gritb 
T t ^ 5 IRi¥^*.MT'7 ^ a X- ai5<D«cifr? 
^«»«itTT'ti-^ LT« S«l«*^{BgiJ«ffiffliJfC^J^-r 
§|gS^c7^^J.x-^S^3|5rtgp<DjE;^lA^±^LT-^-^^*« 
ill«0^f4*f#SC i:A<T-t*< *Sx7-^f://^5l5!»* 

mwmm^^m.tt^z.tii'^X'^. 'St-^Ltc^ym^ 

[009 1] m^m2%im(r>^m<o^y^'J:Ly mb® 

'N'y hicinfi*. B^^. mmmz^i-mmm\^x^ 
fiiLx\.-^<DX\ m-^^mmiSLtrs.:bU9f\c^m\zum. 

LT, fii!)«<0^<aWlcAat)i.x7-^>/^^**5^!i$ 

A^T*#, ill5IIB^*tT5^t*<T*t-5i:i:t»c, ffiSlia 
ft«iii^p°pM£DiO-g^»&-r>'^v''x y hfBii'\-y 
50 K*'h§yT'A^-3Sffi:&t.®^-rsc:i:*'«T'#-5o 
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[00 9 2] m^m 3 im<D^m(o^ ypv^vv %m 
[0 0 9 3] aijRfl 4 i^mr>wm-^ > ^ v^x y b te^ 

TJBfi)cLTl>5©T\ HgP^rKv-rX'y^y^Sfcti'^? 

X -y h X -y ^ y y T'ffMf -5 f^OX -y ^ y ^''(D*! * (O^H^ 

[00 9 4] ffl5j<r^ 5 ie-«i<D?f B^(D-1' > ^ i/"x -y h IH^ 

^vm<Dm-nim (l OO) TfeSv"J3>>>XM;grfi 
«i:LT/gfi)tt, -i^X-y hx-y^x^T'iagp^iJ^fiKLr 
i/^-5coT\ ->Un>"i7x>'\cD (10 0) iB^'i'X'y Fx 
•y^>>:?^LTIH]HI5*Jgfilc-rSi:. X-y^>yiig*^|f^ 
iCiSt^ (111) ffiTH$nfc:iy]g|5>&t#5C:i:*<T'#, 

m 1 ] ^JgH^cD-O^i/'x-y MeS5'N-y K©^ 1 cDH 

m(omm^'Sf^Lrc-fy^z/:iLv htm^-y F<D3sa7? 
l^i]sa^5afiffi[glo 

[02] la 1 &UFg| 1 0 ©-r >^ ->'x <y ht2ii^-y KiD 

[0 3 ] El 2 (omm^s.BU(DmMxm(Dmm^mm t l 
[m 4 ] a 3 CO s 0 1 m^(ofi^mm<Dmic u^/'x f n 

[05] I14C0S0 iStg^K^-fX-y^y^fLTIHlgB 

[06] m 5 (DmBmmfS.^nrc SO iatgA^e)b->*x 
[117] m6(osoi»mtmmmm^m'^Lrc:m<D 
[08] jiftigtca2i^ffl^s«^wr'5i(^5feo-i'>^i/- 
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x-y hie^'\>y K©^ffl77|pl»rB0o 

[01 0] ^flBflO-Y^^i^'x-y hie^'N-y HO^2<0 
%m<DBm^'M)ULrc-<y^i/jLy F,£iS^-y K<?)j5ija 

[01 1] 01 0©ig®lMt«(Diai2Xft!(Dffi®|«JA« 

[0 1 2 ] 0 1 1 © S 0 I S«OS1SefilJ©ffitC 

10 h3-h)s%jgfigLfc^:^i6i»fafl0o 

[01 3] 01 2(DS0 I S^S^K^l'X'y^yyLT 
S i ^^a$i*-fcm. ■i'X-y hX-y^:/ytT[H|g|5^JB 

[014] 01 3 0[H]3n<Dfl^fi)t^nfcSO lS«*^€>b 

[01 5] 01 4©S0 ia«i:««SS*S^Lfc4^c 

ffi<D3@2:^ifi]itffffi0o 

[01 6] mmmzmmt^^^mmf&-^tircWR(D 

1 -r^^^'x-y h^'Ny K 

2 m@s« 

3 iSftg 

4 mumm 

5 
6 

7 

8 

9 mmm 

30 1 0 C33I5 

1 1 T^'^aX-^ilIP 

1 2 m^m 

2 0 st^b^ 

2 1 s 1 s« 

3 0 S O I S« 
3 1 -^-XSfe 

3 2 h-i/Xh^i-hm 

4 0 -<y^i/2i y hta^-^'y K 

4 1 mmmmm 

40 4 2 SttM 

4 3 mitmm 

4 4 

4 5 mm 

4 6 'O^'gSiSS 

4 7 nmmm. 

4 8 7X;l/S« 

4 9 /X;W 

5 0 y^i'i/'x y hmm^y K 

5 1 mmmm 

50 5 2 
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5 3 

5 4 7^^aX-^igB 

6 0 S O 1 SIS 
6 1 
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* 6 2 rStt® 

6 3 mitmm 

6 4 U->*Xh3- 
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